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1. The development of an analytical approach to quantitate tricyclic
. aromatics in diesel fuels.
o 2. The development of an analytical approach to quantitate alkenes in
diesel fuels.
‘ !! 3. The development of an analytical approach to quantitate conjugated
i alkenes in diesel fuels.
] 4. The develgpment of a calculative method to convert molar and average
i molecule “H NMR derived data to weight % data.
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\ I. The Development of an Analytical Approach to Quantitate Tricyclic

ﬂ Aromatics in Diesel Fuels

.§ In this phase of the study attention focused on extending the LC-2HnMR

h (1-5) approach to the characterization of tricyclic aromatics in typical fuel

!! samples (e.g., diesel fuels). We previously established that the normal phase
l1iquid chromatographic columns* normally employed in the LC-lHNMR approach are
usually adequate to allow separation of tricyclic aromatics. The major

f? limitation is the sensitivity of the 1H NMR detector in the LC-IH NMR

| approach. For example, tricyclic aromatics at concentrations below -0.5% in

;; the fuel are difficult to detect and quantitate utilizing LC-IHNMR. In the
first year of this study, considerable effort was directed at improvements in
the LC-IH NMR flow cell design (7,8). However, operation of superconducting

i NMR solenoids at higher field strengths (e.g., 9.4T, 1H at 400 MHz) is a more
direct way of alleviating this sensitivity problem. With the present 4.7T

5; (200 MHz) Le-1H AR system sensitivity 1imits of ~0.25% for the tricyclic
aromatics appears reasonable,

The average composition method (5) which was previously limited to
alkanes, monocyclic aromatics, and dicyclic aromatics has now been expanded to
inciude tricyclic aromatics. The "average structure" expressions for
fluorenes and phenanthrenes parallels the expressions previously derived for
the monocyclic and dicyclic aromatic fractions (5). The normalization
equation for fluorenes has the same form as that for naphthalene (see 2

below), the constant for phenanthrene is given by equation (1) below.

Np = (cp+ Cp

un sub)/10 (1]

* For example, Whatman-9 silica gel PAC column (500 mm x 9 mm i.d.)
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Both fluorenes and phenathrenes have four bridgehead carbons (equations

+CL )8 (2]

< 3 and 4).
8 f ol 4cf
i Cu™ (Cyp * Coyp)/2 3]
P . (P 4P Lot
Cay = (Cun * Coyp?/2-5 [4] RO
- . A
The proton spectral region for the case of alkyl substitution in fluorenes and RS

phenanthrenes is determined in a similar manner to the previously described

method for naphthalenes(5). In the case of fluorene, alkyl substitution at
the methylene bridge between aromatic rings wasn't considered. The bridging

methylene is reported as a part of the methylene carbon a to an aromatic ring

Ii (C;CH ). The expression for determining the bridging methylene is shown
2
below.
f _ [ .f f
cBM - (cun + Csub)/8 [s]
|| As in the cases for monocyclic and dicyclic aromatics the equations

assume that no branching exists past the a position. A1l substituted carbons
are then determined in the same manner as previously reported (5).

The fractional aromaticity equation has been expanded to include
tricyclic aromatics (f{ and fRB).

fa = fa" + fa9 + fa’ + faP [6]

The fraction of total carbon in each chromatographic peak (relative to the

entire sample) has also been changed to reflect the presence of tricyclics

..........................................
......................................................................
..........
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(F:otalc and Fgotalc)' The value for the alkane fraction is still obtained by

\l

X

Ay
Uraele

‘ difference.

a - m d f P
Y Frotaic = 1-Ftotaic - Ftotaic = Ftotaic -~ Ftotalc [7)

" During the last 2-3 years, we have reported tricyclic aromatic data for
![ various fuels based on the above procedure (9). 1In order to test the level of fki&ﬂﬁ
) agreement of this approach as well as establish the lower limits of detection, -
a fuel (85-06) not containing appreciable levels (>0.25%) of tricyclic
aromatics was purposely doped with 1% (w/w) fluorene and phenanthrene. ;;ﬁ}i@
Figures la-e and 2a-e illustrate the Le- 11 AR profiles for fuel (85-06) in ;}?fo
the absence and presence, respectively, of 1% (v/v) fluorene and phenanthrene. f£; ;£€
It is clear that the only difference in these figures (Figure 1 vs 2) is the R
additional peaks in Figures 2d and 2e attributable to fluorene and
) phenanthrene. Tables I and II provide the average molecule data for fuel 85-
| 06 (doped and undoped) which also indicate reasonably good agreement.
However, impurities in the alkane region appear to slightly alter the average
molecule properties for monocyclic and dicyclic fractions for the two separate
ii experiments. More importantly, the measured weight % data values of 1.1 and
1.1 for the phenanthrene and fluorene are in excellent agreement with the
doped levels of 1.0% for each, respectively. It should also be noted that the

Ly NMR signals in

average molecule data for both tricyclics contain background
the alkyl region (0.5 - 2 ppm). Once again, these data suggest alkyl
contributions to the average tricyclic molecule data which are obviously not
present. However, the level of agreement is still quite remarkable for fuels
at the 1% level. Furthermore, all c:otal and F:otal values indicate a high
- level of agreement for the two experiments (see Tables I and II).

In a second experiment, fuel (85-06) was also doped at the 0.5% level.

R Figure 3 illustrates the corresponding (S/N) levels for this sample for the
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fluorene “slice" of the LC-"H NMR profile. This is also compared with the

previously doped sample at the 1% level. From this data we estimate that with

[ — X

present instrumentation, the limits of detection for tricyclic aromatics is

~0.25%. Finally, it should be noted the 0.5% level provided measured values

.

of 0.6% and 0.7% for fluorene and phenanthrene, respectively. These values

.
=

are in fair agreement, especially in view of the background problem noted
above. Representative parameters for tricyclic aromatics are illustrated in
Figure 4. A copy of the modified program for inclusion of tricyclic aromatics

is also given in Appendix I.

- II. The Development of an Analytical Approach to Quantitate Unconjugated
and Conjugated Alkenes in Diesel Fuels

i Various research groups have suggested methods to chemically
characterize and identify alkenes in fuels. However, new analytical ! - 9

7 methodology is still highly desirable. There are two major problems in

characterizing the alkene content in fuels. Typically, most fuels exhibit low
alkene concentrations (i.e., <1%) and chromatographic separation from other
chemical classes (e.g., alkanes and monocyclic aromatics) is difficult to
achieve. The latter problem is undoubtedly the more formidable one.
e Therefore, we focused at.ention on this problem during the first phase of this
study.
®

It is well known that Ag ion can reversibly complex with alkenes as

i i1lustrated below for cyclohexene.
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" Various chromatographic separations of alkenes have been reported in the

i: literature(10-12) for AgNO3 impregnated chromatographic columns. Thus, one
- would anticipate that AgNO3 chromatographic columns might allow efficient

¥ separation of alkenes from other hydrocarbon classes in fuels (e.g., alkanes
[ and monocyclic aromatics). The specific experiments performed in this phase

of the study are outlined below.

A. Attempted Separation of the Alkene Fraction in Fue]s;kx;AgN03
Impregnated Chromatographic Columns

»
FPRN

The experiments outlined below utilized a simple model mixture which
hopefully, simulates the chromatographic properties of a typical fuel. The
model mixture contained isoctane, l-methylnapthalene, xylene, and l-hexene at
L mole percent concentrations of 90.1, 6.6, 2.2 and 1.0, respectively. A 1 gram

sample of this model mixture was loaded on an open tubular chromatographic

] column containing 50 g of silica gel* with 5% AgN03. The eluting solvent was

a 50/50 mixture of hexane and benzene., The chromatographic fractions were

1H NMR**, In this case, serious chromatographic overlap

monitored by static
|| occurred, since the l-hexene was present in both the isooctane and later
| eluting m-xylene fraction. Various experimental conditions were also changed
in the hope of affecting a better chromatographic separation (vide infra).

1. A lower loading level (0.1 g of model mixture/50 g of support)
was tried.

* The initial experiments utilized silica gel containing 5% AgNO, (w/w).
However, silver nitrate levels as high as 15% (w/w) were also Tried. The
typical methods for preparing these silver nitrate impregnated silica gel
columns have been previously described(8-10).

** The 1H NMR peaks at -5 ppm were used to monitor the presence of
1-hexene.
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2. A less volatile alkene (l-octene) was substituted for l-hexene
in the model mixture, however, chromatographic separation was
still not achieved with this new model mixture.

3. An even simpler model mixture containing only 1% l-octene and
99% isoctane was subjected to chromatographic separation. A
load level of 0.1 g on 50 g of support (5% AgNO., on silica gel)
was used in the same manner as previously descr?bed. However,
|| significant chromatographic overlap of the isoctane and 1-
j octene fractions still occurred.

4, Alternative solvents were also examined including freon-113
and pentane.

In all experiments above, separation of the alkenes (1l-hexene or 1-
octene) from the alkane (isoctane) and monocyclic aromatic (m-xylene) fraction
was not achieved.

In summary, we are not exactly certain why a “class" separation of
i alkenes was not achieved with open tubular AgNO3 impregnated silica gel

columns, since the literature certainly suggests the feasibility of this

approach. However, the high percentage of alkanes (e.g., isoctane) appear to
chromatographically tail into the alkene fraction, thereby, preventing a clear
separation.

In addition to the experiments described above, HPLC silica gel columns
were also impregnated with AgN03. However, results similar to the case of the
open tubular columns were observed. Namely, a separation of the isoctane and
l-octene fractions was not achieved.

B. Development of a 19F NMR Tagqing Method for Concentrating and
Characterizing Alkenes

In view of the limited succesc in achieving a chromatographic class

separation of alkenes (vide supra), other studies aimed at concentrating and

characterizing alkenes present in fuels were examined. To date, the best

approach we have found consists of four steps: (1) chemical conversion of the

alkenes to alcohols in the fuels, (2) concentration of the alcohols by
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precipitation with n-butyl lithium, (3) conversion of the alkoxide salts to p-
fluorobenzoate esters, and (4) characterization of the p-fiuorobenzoate esters
by 19F NMR. Although the number of steps in this procedure appears to be
excessive, nevertheless, the entire procedure can be accomplished in four to
eight hours. In addition, several steps may eventually be combined. In a
typical experiment, 10 pul of cyclohexene was diluted in 50 ml of n-hexane
(0.02%v/v). This model system was then treated with 50 ml of HPLC grade
tetrahydrofuran (THF), 5 ml of water and 2 g of mercuric acetate (Hg(OAc)z).
After formation of the coresponding oxymercuration products, a basic water
solution of NaBH4 was added to reduce the oxymercuration products to the
coresponding alcohols (13). After drying over anhydrous MgSO4, the organic
phase was treated with n-butyl 1ithium to precipitate the 1ithium alkoxide
salts. After filtration (concentration by removal of nonreacting hexane) the
lithium alkoxide salts were treated with p-fluorobenzoyl chloride in THF to
prepare the corresponding p-fluorobenzoate ester derivatives. The entire

reaction scheme is illustrated below for cyclohexene:

H

- Hoo(2)  NaBH, (OH
0 n-BulLi/THF
! H " H
[}
: H (1) c1-C -<:> F
Qo\c £< @g@ Li®
. H o (2) H,0 »

0

The final step in the procedure is characterization of the p-

fluorobenzoate esters by 19F NMR. In the future, LC-19F NMR could be used for

even better separation and characterization of the various alkenes in a given

fuel. It should be noted also that a given fuel could be initially treated

with n-butyl lithium to separate and characterize any alcohol and/or phenol
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components in the fuel before conversion of the alkenes to the corresponding
E alcohols via the oxymercuration procedure.
& To illustrate the approach, Figure 5 is the 19¢ NMR spectrum for the p-
oS

fluorobenzoate ester of the dilute alkene sample characterized in the manner

19

!l described above. Peaks #2 and #3 in Figure 5 are the signals due to the °°F

chemical shift (CFCI,CFC1,,Freon-113) and quantitation (aaa-

trifluoroacetophenone) reference, respectively. In addition, peaks #4 and #5

19

are the “7F NMR signals due to the derivatizing agent (p-fluorobenzoyl

chloride). and the hydrolysis product (p-fluorobenzoic acid), respectively. Of

particular importance, peak #6 is the derivative peak of interest for
cyclohexanol. In other studies, it has been observed that peaks due to R
derivatives of other classes (e.g., phenols, amines, etc.) do not overlap in
the region of interest for p-fluorobenzoate ester derivatives of alcohols

[ (14). However, we have found that traces of alcohols in the solvents used in i;;k‘ti

the procedure (e.g., THF) are also derivatized unless very high purity

solvents are employed and/or precautions are taken to exclude these alcohol
- impurities.
» In order to further test the procedure, an actual fuel sample was also
examined (Fuel 80-63). Utilizing the same procedure described (50 ml of

19

fuel), Figure 6 is the “°F spectrum for the p-fluorobenzoate derivatives of

-

this fuel sample. Peaks #5 and #6 in this spectrum are assigned to unreacted
p-fluorobenzyl chloride and p-fluorobenzoic acid, respectively. However, the
small peak #7 (~0.0013%) is in the appropriate region for diols (e.g., 2,3-
butanediol, 6F=-38.27 ppm, ref. 14a). Furthermore, peak #8 (-0.14%, based on
peak #2) is in the appropriate region for secondary alcohol derivatives and
could resu7lt from olefins in Fuel 80-63 (14a). However, it should be

cautioned that although all attempts were made to exclude alcohol impurities

............
» e e T T e e e
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from the solvents employed, a second possibility is that peak #8 could be due

e

- « & 3
a
Nl

[

to solvent impurities at this low level (-0.14%). The peak at 43.15 ppm (Peak L

#9) is indicative of a secondary amine (e.g., diisopropyl amine.6F=-43.14

.I'Jl-)

ppm). Peak #10 is a foldover peak and is not a derivative peak.

In conclusion, the results above are promising. However, a number of

potential pitfalls need to be examined before this approach can be used to

quantitate the alkene content in a given fuel.

IIT1. The Develgpment of a Calculative Method to Convert Molar and Average
Molecule “H NMR Derived Data to Weight % Data

The original average molecule program (5) has now been modified to
calculate weight % data for each chromatographic fraction. Three different
approaches were examined for the determination of weight % data. In the
N following discussion, the various equations and terms follow the format we
used in a previously published paper (5). In addition several definitions are
reported in Table III.

Method 1

m d
In this method, the average number of moles for ctotal and Ctotal

are readily obtained from the "average molecule” approach (e.g., see ref. 5,

eq. 16 and 18). In addition, the average molecular weights are also

L determined by this approach (e.g., see ref. 5, eg. 16 and 19). In a similar .E;_-;
fashion c€ota1 and Cgota] are also readily determined (see Section I of this
report). Thus, Nm, Hd, wf and WP are readily calculated, since the average
v number of moles and molecular weights are known for these fractions. Next, !étrﬁ
) the fraction of total carbon in the alkane fraction is obtained by difference 5&;&1&
iﬂ from the following equation. . _~:E
a _ m d f p ¥
Ftotaic = 1 = Ftotalc = Frotarc = Frotaic = Ftotalc (8] K
10 S
L .
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It should be noted that Ftota]C’ FtotalC’ Ftota]C’ and Ftotalc are all :C;Cj
derived quantities from the average molecule approach, if carbon aromaticity Sttt

-y .

13

L

data is obtained from the “°C spectrum (see eq. 20, 21 and 22 in ref. 5). The

L )
"

." '..-
¥
Ny

total alkane carbon content (C%) can then be calculated since all the

quantities in the right-hand side of eq. 8 below are then known.

[ X
a m d f P T
2. ‘Frota1c)Ctotar * Crotal * Ctotar * Ctotar) (o] o
T
m d f p
(Ftotalc * Feotalc * Ftotarc * Frotarc) o
To obtain the weight¥% for the alkane fraction we assume an average Q_i,

weight per alkane carbon and attached hydrogen atoms of 14.2. This value

assumes a C12 linear hydrocarbon; assuming other chain lengths and/or branched i%,fj

alkanes will change this number slightly (e.g., C5H12 - °15”32 values range ‘; .;

from 14.40 - 14.13).
Wl = (czota]) (14.2) [10]

The weight % alkane, monocyclic, dicyclic, etc., fractions are then

easily obtained.

wtotal - @ ym o yd oyt oy P [11] s
WpX = WX / ytotal y 100 [12] S
E—
The major limitation of Method 1 is the assumption of 14.2 for the nT

average weight per alkane carbon and attached hydrogens. In addition, the C% ;;;

values critically depend on accurate 2 values normally obtained from Efi
;: b quantitative 13¢ NMR data. T

- Method 2

b 4 In this method CT Cd Cf and cP are obtained in the llﬂk
= total, “total, “total total Ko
Lo same manner as Method 1. However, c:otal is obtained in a different manner. Do
. | 11 D
J ' L'T'—

.....
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A

Specifically, the R . T , and e regions of the alkane fraction are T
CH CH2 CH3 S

{ integrated in the manner previously reported (See Figure 2, ref. 5). Next, ;—‘-—’-—
absolute moles of each carbon-type are calculated. 5?222:
,‘.: \:_\:_:.. .
- Ha K(V) [13] NN
C 3 \::\:\";-.
a _ e’
. Cen o
3 3 :}‘.u .~.-‘

N Similar equations can be written for CEH and CEH terms with
denominators of 2 and 1, respectively. Thus, C% can then be obtained from the i;4~“4

following equation:

a_qa a a S
1= Cen * Con, * Cony [14] Sl

At this point, we, NtOta] and WPX are then readily calculated.

W2 = (ch3) (15) + (chZ)(M) + (Coy)(13) [15]

The major drawback with this approach is the exclusion of quaternary alkane
carbons in the total weight we (or wpa) for the alkane fraction,

] Method 3

| In this method the density of the original fuel is experimentally

1

determined. Then, for a given LC-"H NMR injection volume (e.g., 100 ul) the

i total weight (HtOta]) of fuel injected is known. Thus W? can be calculated

f and WP are obtained in the same manner

by difference from eq. 10 where Nd’ W
as Methods 1 and 2. A limitation of this method is the need for an external
density measurement of the fuel as well as errors associ:ted with the use of

the loop injector for the LC-pump system.

L 12 .‘

.........
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Comparison of Methods 1-3 for Weight % Determination Using LC-IH NMR Data

MW

In order to test the accuracy of Methods 1-3, Lc-lH NMR, 13C FTNMR, and

density data were obtained for "model mixture C" (15). This is the same model

YT Y

mixture which was previously employed (5) to test the accuracy of the average

!! molecular approach (see Table II, ref. 5). In Table IV, the average weight %

data are reported for model mixturg C using Methods 1-3 and are compared with
the known values. Of the three methods, Method 1 compares favorably with the
- known values. Whereas, Method 2 has a lower value for WP? in comparison with
the known value. This is consistent with the fact that model mixture C
contains an appreciable quantity (200.40g) of isooctane and is the only alkane

hydrocarbon in this model mixture which contains a quaternary carbon atom. It

T TV YV Y
O CA PARRY

should be recalled that a major drawback in utilizing Method 2 is the

inability of this approach to "count" quaternary carbons in the weight percent
determination for the alkane fraction (NPa). Method 3 appears to give only

approximate values, however, further tests of the reliability and precision of
this method should be undertaken. This method crucially depends on a separate

density determination and accurate injection of a known volume of a given

fuel.

In conclusion, Method 1 appears to provide reasonably accurate weight
L, percent data (WP3, wp", HPd, etc.). We normally employ Method 1 to obtain
. weight percent data (See program in the Appendix). For example, in Table V
typical weight percent data for various fuels are reported. Nevertheless, a

more accurate method for obtaining weight percent data is still desired. In

} :
E

- o this regard, a recent paper (16) describing a method for on-line density

i measurements could ultimately be used in conjunction with the LC-lH NMR

X approach.

i r 13

el B .l NS e e
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TABLE III

weight of the alkane fraction

1R
x

rY
"

WX = weight of an aromatic fraction (x = m,d,f, or p)
NtOta] = total weight of all chromatography fractions
- wpX = weight percent of a chromatography fraction (x = a,m,d,f, or p)
3 FX = The fracgion of t%tal carb8n in eacp chromatsgraphic fraction
(i.e., F +F +F +F +F =1
total total total total total
= c:otal = The total carbon in a given fraction
(i.e., alkane, monocyclic, dicyclic, phenanthrene, or fluorene
N fractions)

-n
-4
]

The carbon aromaticity for the total sample
(i.e., the total aromatic carbon (C ) divided by
total carbon (ctotal) Ar(total)

C molecular weight of a quaternary carbon

=
x
1]

|

CH molecular weight of a methine group
CH. = molecular weight of a methylene group

MW = molecular weight of a methyl group

. . . - - . - < . oA A . * - W7 L - o - - - - - - N . N . . . . .
y T o= ® . e e T et et &t L ™ T e T S P T ) s o= to. ~ -t e L e - . - - - B - &t W . - . ~
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Table IV

Weight Percent Data for Model Mixture C Utilizing Methods 1-3l

Model Mixture C !Ea W !Ed
(Method 1) 90.87 6.94 2.19
(Method 2) 87.81 6.94 2.19
(Method 3) 89.88 7.70 2.43

(Known Values) 91.02 6.65 2.33

1 Model C was prepared by mixing 13.29 g of n-butylbenzene, 18.47 g of n-

pentane, 10.16 g of m-xylene, 13.07 g of tetralin, 95.70 g of n-nonane, 56.20
of hexadecane, 200.40 g of isooctane, 43.65 g of n-hexane, 85.67 g of
dodecane, and 12.80 g of napthalene. The known values above are based on this
composition data. Also, the text should be consulted for a complete

f and wpP

description of Methods 1-3. In addition, it should be noted that WP
are zero for this model mixture,

Mixture 3 i3 a poor choice for two reasons in relationship to U. S. Navy
fuels: (1) Components are too low M.Wt. in several cases (particularly
C5 and i-Cs) and volatiles are easily lost; (2) i-C8 is not representative -

the amount of quarternary carbons would never be this high.
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o
L: i: REM This is the LC-NMR procraw revised 1984 o
)\ ~ REM This is essentially the originzl LCNMR pregram. It has been modified
: 24 REM tc handle putting the data intc and out of a disk file. It also
ﬁ 2 REM prints out the wt %'s for 2 different methods of calcualtion.

" REM
= REM
Y s0 REM .
L+ (- REM The first secticn is 3 general input section to get the
. %) REM softkeys defined and determine how ycu wish to enter the

80 REM data. It also gets the file name

)Y REM

;DO CLe

110 GOSUE ¢510 | Sats up blanks for subtrn
ol 120 TEXT ¢25,225,"Please press the first gcftvey ‘o begin.",2)
- .30 INFYT "' ,As . LOCATE 0,0 : FRINT SPACC410° cLs

k- 40 IF A$="EDIT" THEN GOSUB 6420 ELSE GOSUB 6170

0 PRINT TAB (i12)"enter theam manually (M), or stored from manual entry-<(8>
'-70 LOCATE 14,40 : INPUT "";PARAMS

180 LOCATE 18,17 : PRINT “Do you wish to .use blank #1 or #2? (1)>/¢2>: ";
490 INPUT “";BLANK '
~00 LOCATE 12,10 : PRINT SPACES$(620)

10 OPEN “"#PR" AS FILE #1

220 X9=0

730 LOCATE 12,25 : INPUT "Please enter the sample name: ";N$

-40 IF N$="" THEN 230

TR

)

- =
’
O

N v

e Ty

E 230 LOCATE 12,20 : PRINT SPACES(100);
- 60 IF PARAMS="F" OR PARAMS="t" OR PARAMS="S" OR PARAM$="s" THEN GOSUE 5800
270 D$=DATES
80 TEXT (0,4350,N$%,2) : TEXT (620,450,D5,2)
290 REM -
<200 REM
510 REM The first section gets the Monocyclic inputs.
320 REM .

i 330 REM

k440 LOCATE 3,4

35S0 PRINT "THE FOLLOWING INPUTS ARE FROM THE MONOCYCLIC AROMATIC ;.
360 PRINT "CHROMATOGRAPHIC PEAK"

'~ ~380 RECNUM=1
- 390 IF PARAM$="F" OR PARAM$="f“ THEN GOSUB 5910
K La00 cosus 3370 :
. 910 IF PARAMS-"F" OR PARAM$="f" OR PARAM$="3" OR PARAM$="s" THEN GOSUB 5980

450 FLOWRATE=1 02 : SCANTIME=2 912 : CONVERT=60000

. 460 V=(V*SCAMTIME*FLOWRATE)/CONVERT

©.470 R2=R\M1=A\M2:-A3\M3=A2\M4=A1\M5=T\V2= V\n =0

475 R=0 - A=C : A3=0 : A2=0 - A1=0 - T=0
480 REM

~ 490 REM

JSOO REM This is the section toc get the Napthelene data.
$10 REM

.-520 REM

KRR LA

o
(2]
L]

o

540 LOCATE 3,8 : PRINT "THE FOLLOWING INPUTS ARE FROM THE ";
_ S50 PRINT "NAPTHALENE CHROMATOGRAFKIC FEAK"
{360 RECNUM=3

—

Pra T O IIEERR % e s Y e -

e

. eremmm

-
v

Y - . .
'-'-J Ly DA e S, P
. . ,\ . . _\. R DTN e A
.A.A.e.l N PRI N "1- LcLL‘_L:,.“__...--'i..~.-,.- “~ {,_~

PRSNGSRS O ".--'¥

150 LOCATE 12,14:PRINT"Do you wish to use the parameters stored in a file (F>, k"

-~ 370 ASD=1 | Screen number for editing

420 GOSUB 6460 ! Subrtn to sub out blank
{430 REM Will calculate volume from % of scans.
‘440 REM To change the variables in the calculation, edit the following line

-7530 GOSUE 6080 T Sub to clear 'tween inputs

. '\(\ _y* .\’_. S - . -

AT I T T T TS




R S R A R I AN BN VUSSR R r ATl A h

LA LLOLELI S PAENAY 2 0L LAV g L Lot ad aud . T T TS R TN T Yy

Ta"e

570 IF PARAMS:="F" OR PARAMS$="¢" THEM GOSUB S¢:1¢C
~%80 GCOSUB 3570 ‘
8% IF FARAM3:"F" OR PARAMS="t" OR TARAMS:=“S“ OR FARAM$="s" THEMN GCOZUL 5980
590 COSUB 6750 t Subrtn to sub cut biank
~%00 V= (V*SCANTIME*FLCWRATE) /CONVERT

‘ 20 RI=R\N1=A\M2=A3\N3=A2\M4=A1\NS5S=T\V3=ViN&=C

! 25 R=0 : A-0 A3:=0 A2=0 AL=0 T=0 v=0 C=0

630 REM
%40 FEM
, %S0 REM This is the sectiosn to get the Fleourene da‘a R
‘ 640 REM f':i'
‘_ 70 REM RSN
480 GOSUB 6080
; 490 LOCATE 3,12 - FRINT "THE FOLLOWING ", Eﬁﬁx
[ ..700 PRINT "INPUT:Z ARE FROM THE FLUJREME CHROMATOGRAPHIC PEAX” 5&5?
i 17710 RECNUM=S SO
b, 220 IF PARAMS="F" OR PARAMS="f" THEN GOSUB 5910 }ﬁtk
730 GOSUB 3570 -y?ﬁ.

_’.735 IF PARAMS$="F" OR PARAMS="f" OR PARAM$="3" OR PARAMS="s" THEN GOSUB 5980 L‘"“‘

740 GOSUB 6750 ! Subrtn to sub out blank = -
750 Vs(V*SCANTIME*FLOWRATE)/CONVERT .

- 770 R4=aR\J1=A\J2=2A3\J3=A2\J4aA1\JIT=aT\VA=V\J4=C

775 R=0 : A=0 : A3=0 : A2=0 : A1=0 : T=0 : V=0 : GC=0

~*780 REM

_ 790 REM

" 800 REM This is the section to get the Phenanthrene input.

.- 810 REM

820 REM

-, 830 COSUB 6080

840 LOCATE 3,32 : PRINT “"PHENANTHRENE INPUT"

850 RECNUMa7 : IF PARAMS="F" OR PARAMS="f" THEN GOSUB.35910

860 GOSUB 35740 )

86S IF PARAMS="F" OR PARAMS$="{" OR PARAMS="S" OR PARAMS$="s" THEN COSUB 5980

870 GOSUB 6750 ! Subrtn to sub out blank

880 V=(V*SCANTIME*FLOWRATE)/CONVERT

s 900 RR3I=R\NN1=A\NN2=A3\NN3I=AZ\NN4=AJ\NNS=T\VV3I=V\NNE=C

905 R=0 : A=0 : A3=0 : A2=0 : At1=0 : T=0 : V=0 : G=0

910 REM

1. 920 REM

-* 930 REM This is the section to get the Conc of HMDS and the C-13

- 940 REM aromaticity. Will also edit screens for inputs.

950 REM

. 960 REM

© 970 LOCATE 3,2 : PRINT SPACES(1670)

980 LOCATE 11,15 . PRINT “Molar Concentration of HMDS: "

990 LOCATE 13,15 :PRINT " C-13 Aromaticity: "

1000 ASD-2 ! Screen 2 for editing
1010 IF FARAMS:-"F" QR FAFRAMS="f" THEN 1070

1020 LOCATE 11,45 : INPUT ""'M -

1030 LOCATE 13,45 : INPUT "",F1

1040 GOSUB 3840

1050 IF FARAMS-"S" OR PARAMt="s" THEM 1110

1060 GOTO 1170

1070 GET %2, RECORD 9 : M=CVTSF(N1$) : F1=CVTSF(N2¢)
1080 LOCATE 11,45 : PRINT M,
1090 LOCATE 13,45 : PRINT F1i,
1100 GCOSUB 3840°

1110 LSET N16=CVTFS(M) : LSET N2$=CVTFS(F1> : PUT #2, RECCRD ¢
1120 REM

1130 REM

pTe . - - -
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REM This is the section to do most of the calculations ff'
REM F‘t‘-l
REM e
K2=M*V2Z%18/R2 R
K3:=M*V3*18/R2 ;
K4=M*V4x1B/R4 Iw
KS=M*VV3*18/RR3

82=(M2/34M3/2+MA+MS/2)/ (M1+M2/3+M3/2+MAeM5/2)
S3=(N2/3+N3/2+N3+NS/2)7 (N1+N2/3+N3/2+NA+NS/ )
64:=0J2/3+J372+34+J35/23/(J1432/3+73/2+J4435/2) -
S%=(NN2/3+NN3/2+NN4+NNS5/2)/(NMI+NM2/3+NN3/2+NNG+MNNS/2) A
D2=6%82 0
D3=8%S3
D4-8%S4 e
DC3. 10*8S N
22 (M1 +M2/3+M3/2+MA+MS /2776 ot
P1=K2*M1
P2=K2*(M2/3+M3/2+Ma+M5/2)
P3=P2-K2*xM3/2
13aK2%(M2/3)\12aK2%(M3/2)
IlakK22M4
QS=D2-M2/(3%Z2)-MS/(2*22)
Q4=M§/(2222)-1.5%Q%

IF Q4¢(=0 THEN Q4=0 )
PSaK2*Z2%Q5 R
PA4=X2t22*Q4 |;;»
Pé=X2*MS/2 e
Ql=P1/(Z2*K2) ’ N
Q2=P2/(22%X2) AN
Q3=P3/(Z227K2) R
Qé=P&/(Z2%X2) . . RN
16=138/(Z2%K2) ‘
1%=12/7(22%K2)

14=11/(22%K2)

P7=P1+P2

P82P7+P3+P4+PS+P§
W2x13%G1+12%02+122034+(M2+M3+M4)/22+14%04+15705+14%Q46
W2eW2+ . 0118 (64+164+15+14+406+05+03)

Z3I=(N1+N2/3+N3/2+N3) /8

T1aK3®N1

T2=X32(N2/3+N3/2+NQ)

Ti=(T14+T2)74

T4=T2

X3=K3*N2/3\X2=sK3*N3/2

X1=K3*N4

£6=X3/(Z3*K3)

XS=X2/¢(23%K3) e
X4~%1/(23%K3) Lo
Ué=D3-N2/7(3%23) SR
US=M6/(2%Z23)-1 S*rUs§ | 3
IF US<=0 THEN US=0

Ut=T1/¢(Z3*K3)

U2=T2/(Z3*K3)

U3=T3/(Z3*K3)

U4-T4/(2372X3)

TS=K3IvZ3rys

T6=K3"Z3ryé
W3r13%U14+247U24+12%U3+(N2+N3+N2)/Z3+182US+15%U¢
W3=W3+ . 011%C10+U6+U5+X6+X5+4X2)
Z4-(J1+4J2/734J372+434)7/8
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1720
1730
~17430
*i750
1760
1770
1780
1790
l-1800
‘71810
1815
1820
Kis30
<1840
850
21860
-1870
1880
1890
1900
1910
1920

. 1930
1940
1930

. 1960
1970
1978
1980
- 1990
B 2000
2010

© 2020
-7 2030
2040
2080
E 2060
- 23070
2080

. 2090
" 2100
2110

X
! L 2120
;e :

b

2130
2140
b 2150
=L 2160
. B 2170

2180
22 2190
S 2200
T 2210
. 2220
. 2230
2240
22%0
< 2260
> 2270
2280
2290
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L1=X4*J1}

L2=K3%(J2/3+J3/2+J4)

L3=(L1+L2)72

L4-(Li+L2)/8

H3=XKq4%J2/3\H2=K4q4*J3/2

H1-K4*J4

H6=H3/(Z4*X4q)

HS=H2/(Z4*K4)
HE=H1/(Z4*Kq)\UB=D4-J2/(3*24)
U?=J6/(27%24)>~-1. 5*HS

1F U?2<¢(=0 THEN U?7=0
H7=L1/(24*K4)\H8=-L2/(Z4*K4q)
H?=L3/(Z4*K4)\R7=L4/(Z4%K3q)
R8=K4*Z4*U7\R9-K4*Z4*UB\RR7-K4*Z4*R?
W8=13%H7+24*H8+12*%HO9+14®"R7+7J2+J3+J4)/7/Z24+14*U7+15*U8
Wa=W4q+ . 011 2(13+U8+U7+R6+RS+RI)
ZZ3I=(NNL+NN2/3I+NNI/2+NN4 /710
TT1=KS*NN1

TT2=KS*(NN2/3+NN3/2+NNAQ)>
TT3=(TT1+TT2)/2.5%
XX3aXS*NN2/3\XX2=XS52NN3/2

XX1=X3*NN4

XX6=XX3/(Z2ZZ3=KS)

XXS5=XX2/(¢(2ZZ3*KS)

XX4=XX1/(ZZ3*KS)

UU4=DD3-NN2/(3%*223)
UUS=NN6/(2%Z23)-1.5*UU¢

IF UUS<=0 THEN UUS=0
UUL=TT1/(ZZ3I®KS)
UU2=TT2/7(2Z3*K3)\UUIaTTI/(ZZI*XSH>\UUL=TTE/(ZZ3*KS)
TTS=XK3I%Z2ZZ32UUS\TTE=KS5%ZZ3*UUS
Uva-l3*“010264003012'UU3¢(NN2+NN3¢NN4)IZZS#!Q'UUS+1S*UU$
WW3zWW3+ . 00312(14+UVUL+UUSHXXE+XXS+XX4)
T?=T1+T2+T23

T8=T7+TA4+T3+Té

TT7=TT1+TT2+TT3

TT8sTT7+TTA4+TTS+TT4

Wé=L1+L2+L3
W7=L1+L2+L3+RB+RP?«L2+L¢
WB-F1*Wa/(P?2+T7+W+TT?)

W9=WwerW?/Wé

F2=F12P?/XP7+T7+W6+TT?7)
FI=FIXT?/(PT+T7+WE+TT?)
FF3=FAXTT?/(P?+T7+Wé6+TT?7)
FFS=FF3I*TTB/TT?

F4-F2*P8/P7

FS=F3*TB/T7?

F6-1-F4-FS-W9-FFS
A8=FFf®(PB+TB+W7+TTB8)/(1~F6)

REM

REM

REM This is the section to start the printout
REM

REM

PRINT 81, 00ttt v A R N AR AN R R A AR R RN R AN R R AR R AR A AR RN RN R R AR RN A R AR RRI R AN RN RN
PRINT #1,  t Rtk Ak A A A R R A R A A R A A AN R R R R AR AR TR ARA AN RN R KRR R AR RN RN KRR R KRR
PRINT #1, " tawas anaasnatataaaLC-NMR ANALYSIS¥ r ra s s s A R0 A A A kAR R RN F AN X W R R ARV
PRINT #1,"#*aexennnsxarnansREPORT OF FUEL SAHPLEltint&ttttttltttll'tﬁtt!ﬂtnt"\

PRINT '1 "ﬂ‘ﬂi'lﬁﬂ"il"l!“'Ns'"tt'tllﬁtlttiﬁ.lt.p"'g*'u

PRINT #t{,"®ex%22aT E  GLASS, H. C. DORN, AND K.A. CASWELL* s saaxukwmunns"

PPN VU YA PR R A A DR RN MR IR
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&
.300 PRINT #f,"swxawnsensxaxy P . DEFT. OF CHEMISTRY A KR A AR A F A A AR AARR S ARARA AR
2,-_10 PR‘NT .1'"ttttttltlttliiBLACKSBURc' VIRG[NIAttlttt!it!itttttkt*tttttttt*tt“
2720 LOCATE 3,2 : FRINT SFACE$S(1670);
2330 LOCATE 11,18
2340 PRINT "Do you wish to skip the full printout? (¥Y/N) *; \ INPUT "“", AS¢% -
2fNSO PRINT #1, D3 N
2®s0 FPRINT #1," i =
2370 PRINT #t, " ; !.!',v}\"-
280 FRINT #1,"2saxuxxxxxwr ¥ A ¥ x A*MONOQCYCLIC PEAK DATAXY R XA X XA A AKX A XK AN KRR XA X ¥ Nt 0 0 _‘:'.'\-J.::‘.::
iﬁeo 0:1=01102=02103=03104=04\05=05106=06\07=W2\08=52\09=D2 xj;xj
2300 Y1=F1\Y2=P2\Y¥3=P3\Y4=P4\YS=P5\Y6=P6\Y7=P7\Y8=P8\Y?=0 ;Qﬁﬂ%
10 E1=F2\E2=F4\Y=0\C1=I1\C2=I121C3=13\1C4=14\C5=151Cé6=1¢ pruN
20 GOSUB 3910 , 4
2230 PRINT #1," * I"‘:e""
2440 FRINT #1," * AN
2.50 PRINT #1 “eexxnaxnaax v A X ANAPTHALENES FEAK DATAZXRA A AR AP A AR A AN AN N ¥ P I u R A ¥ & ¥ R 1 I‘
260 01=U1102=U2\Y9=U3103=U4\04=US5\05=U6\06=0\Y1=T1\Y¥2=T2 RSN
2470 Y=T3\Y3=T4\Y4=TS5\Y5=T6\Y4=0107=W3\108=-53109=D3\Y7=T7? I RN
2480 YBaTB8\E1wFI\E2aFS\C1aX1\C28X2\C32X3\C4=XA\C52X5\Cé=X$¢ | il
3790 GOSUB 3910 .
2500 PRINT #1," ™ . R
2510 PRINT #i," * s e
2720 PRINT #1,"sxaxsanxasxt ¥ *FLUORENE FEAK DATAS AN R s A At A AR AR R A RN AR RARAKNRRRARR Y RIS
%530 012H?7\02=2H8\Y9=H9\03=R7\04=U7\05=UB\06=R7\Y1=L1\Y2=L2
2540 Y=L3\Y3=L4\Y3=RO\YS5=RY\Y4=RR7\07aW4\08=54\09=D4\Y7=W§
L350 Y8aW7\E1aWB\E2=W9\C1uHI\C23H2\CI=HI\C4=HA\CS=HS\C&2Hé
.60 COSUB 3910
i37o PRINT .1,"'ttt!tttltttlttlliQPHENANTHRENE PEAX DATARRAANAXAARNAARARARN
2580 O1=UUL\02aUU2\Y?=UUS\03=YU4\04=UUS\OS=UU4\06=0\Y1=TTI\Y22aTT2
%70 Y«eTT3I\Y3=TTA\Y4=aTTS\Y5=TTE\Y6=0\07=WW3\08=85109=DD3\Y7=TT?
00 YB=TTS\E1aFF3\E2aFFS\CiaXX1\C22XX2\CI=nXX3\Cq4=XX4\C5=XXS\C6=XX$
2610 GOSUB 3910 oo freL : -
v.320 LOCATE 12,18
$+30 PRINT "Do you wish an aliphatic analysis? (Y/N) “; \ INPUT "";A$
2640 IF At="N" OR A%a"n" THEN 3560
A50 ASD=3 ! Screen 3 for editing
ico REM :
670 REM : i :
2680 REM . This is the section to get the inputs and edit screens.
490 REM
,  _700 REM
2703 DUMi=0 : DUM220
’ f710 LOCATE 11,1 : PRINT SPACE$(400)
: 720 LOCATE 4,33 : PRINT ¢ HMDS Integral: *
2730 LOCATE 8,35 : PRINT " CH3 Integral: "
2740 LOCATE 10,35 : PRINT " CH2 Integral: *
750 LOCATE 12,35 - PRINT " CH Integral: "
~760 LOCATE 14,1 PRINT "Estimated quarternary carbon relative to CH integral. "
| 2770 LOCATE 16,35 : PRINT * Number of Scans: "
~780 LOCATE 19,8 : PRINT "Do you wish to assume linear alkanes for",
790 FRINT " normalization® (Y/N) *
2800 'F PARAMS="F" OR PARAMS$-“f" THEN 2890
2210 LOCATE 6,60 - INPUT ", R
~820 LOCATE 8,60 : INPUT "“;Al
©830 LOCATE 10,40 : INPUT "" ;A2
2840 LOCATE 12,60 : INPUT “";A1l
“8%0 LOCATE 14,40 : INPUT "",A4
=860 LOCATE 146,60 : INPUT "";V L
2870 LOCATE 19,75 : INPUT "“;LS$ NS
ﬁaao GOTO 2980 RS
{ .
— IV UUVEN '*"’*’*’-fmfx"u“;“;";’Lfff-*Jf'c;;;i;:?:;f;rxklx;~;flvlf?«:32}.QE;LLZQ:L;Lz;{;JL«‘}--5i?,xga RN R




2890
2895
900
2910
L2920

910
2940
2950
1940
L2970
L) 2920

790
2h000
3010
2020
3030
3040
3045
~3050
"*3060
3070
1 .3080
-~3090
3100
3110

" 3130
- 3140
= 3150
3160

3170
3180
3190
3200
3z10
3220
3z30
3240
3250
3240
3270
3280
3290
3300
3310
1320
3330
3340
<. 3350
3340
3370
" 3380
- 3390

3400
1 3410
<3420
Tr3430

\

* —— e -
. R .

T —e

3440
3430

GET #2
DUMLI=C
GET #2
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATL
LOCATE
LOCATE
INPUT
1F As=
IF AS=
GOTO 2
IF FAR

D L R S

SN R NIRRT T YT YT RSN

EREAN LN Sar s o arerung 2na L

- LA S sy

., RECORD ¢ A3=CVTSFE(N4s)

VT3F(Nt3$)

R=CVTSF (N3¢
DUM2=CVTS$F(N2S?

A2=CVTSF (NS ¢)

, RECORD 10 Al=CVTS$F(NIi$) A4=CVTSFN2%) V=CVTS¢T (N3$%) L6z v
6,460 PRINT R;
8,4cC PRIMT A3,
10.60 PRINT AZ;
12,40 PRIMT A1,
149,40 PRINT A4,
16,40 PRINT V,;
19,73 PRINT L3
23,18 PRINT "Press the appropriate socftkey to continue. ",
vLAS
"SCRM" THEN 3030
"EDIT" THEM GCSUB 5440 t Editing routine
98¢0
AMS="F"OR FARAMS="f"0OR FARAMS¢="E" "s'" THEW 3040 ELSZE 3090

OR FARAMS =
S4=

LSET N34=CVTFS$(R) LSET N4$=CVTF$(A3) LSET N CVTFS$ (A2)

LSET N15=CVTF$%(DUML) LSET N2$=CVTF$ (DUM2)

PUT @2, RECORD °¢?

LSET N1$=CVTF$ (A1) LSET N2s=CVTF$(A4) LSET N3$2CVTFS$(V) LSET N4s=L$
LSET NS$=" .

PUT #2, RECORD 10

V= (V*SCANTIME*FLOWRATE) /CONVERT

Vi=V\L
BI=Ki~x
BBS=8BS
IF L§<
NNN1=L
GOTO 23
NNN1 = (¢
L.X3=B3
WVi=1$.
IF ASs
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
IF LSs(
PRINT
PRINT
PRINT
FRINT
PRINT
FRIKT
PRINT
LXS-LX
PRINT
FRIMT
PRINT
FRINT
PRINT
FRINT
PRINT
FRINT
PRINT

L3=A3\LL2=A2\LLI=AI\LL4=A4*AI\LR1=R\K1=MxVix18/LR!
LL3/3\B2=sK1*LL2/2\B1=X1*LL1\B4=KI*LL4\BS=B3+B2+B1
I (BS+PB8+TB+W7+TT8)

»*y"* THEN 3150

L3746

140

LL3-3*LL1)/76-A4*LL1

Ri=R

J(CK1ANNNID)IA\LX2=B2/ (XK1 *NNN1)\LX1=B1/¢(K1*NNN1)\LX4=A4*LX1
011*LX3+14.011*LX2+13.013*LX1+12.0112%LX4 .

="Y" GOTO 4250

01, -

wg, v v

#$l1, "sanrAnRRRANRRNRRARRALKANE PEAK DATA!t_itt't'kttti'tiitli**l’l’tttt"
.l, nooa )

'1. " oon .

#1, "AVERAGE STRUCTURE DATA AND TOTAL # OF MOLES OF EACH CARBON"
.1' NERRRRRRRARRRETYPE IN AN INJECTIONX AR AR AARKRANAARARARRAXEREARARR R
'l, " ou

> "Y" THEN 3290

8L, VRAARARRRRAL INEAR ALXANE ASSUMPTIONAARR AR R ARRRARARRXARAARARRAR R R &4
#1, "CARBON TYPE","AVERAGE #","ABS MOLES"

#1, "¢

#1, "#CH3", PRINT #1 USING "###% . ## tHee o8 LXI; BI

&1, "“#CH2", PRINT #!: USING “"#&#% #% sHRe 48" LX2;B2

#1, "#CH", PRINT #1 USING "##s #¢ #4848 #8" LX1, B1

#1, "QUATERMARY",. PRINT #1 USING "##% ##% #uae %8 LXq,B4
1+42*LX4

#1, "

#1, "AVLRACE MOLECULAR WEIGHT= *,; FRIMT #1 USING "###Es she' Wi
#1, "AVERAGE DEGREE OF BRANCHING= ", PRINT #1 USING "#xsé«¢ ##8" LXS
#1, "TOTAL #MOLES OF CARBON IN THIS TILE(METHOD 1)= ",

#1 USING "H88888 #8s" AD

#1, "TOTAL #MOLES OF CARBON IN THI!S FILE(METHOD 2)= ",

#f USINGC "##épsun sns- BS

#1, "FRACTION OF TOTAL CARBON IN THIS LE FPEAK(METHOD 1) = *,;

#1 USINGC "S84888 488" F¢

E6-BS+T8+FE\B7-ES/EC\B8=:P8/B&\B®=T8/B¢

AT R
A NP Iy Wy ]

- S R e
T e T T S R
N L T SN I W -

AR . N DA - .~
e At ., .l S e ey
e lalatetaravAlY S0y T T
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3460 PRINT #1, "FRACTION OF TOTAL CARBON BY METHOD 2 *;BBS

3470 PRINT #1, *

24,70 PRINT %1, * *

340 PRINT #1, “ALXANE FEAX",, FRINT #1 USING "6## saéas" B?

2500 PRINT 42, "MONOCYCLIC PEAK", PRINT #31 USING "## &#4us" B8
,35‘0 PRINT #1, "MAPTHARLENES PEAX",. PRINT #1 USINGC “## #2es8" B9
lasA¥0 PRINT #:!, “FLUORENE PEAK", PRINT #1 USINGC "## ###s#" ,FF1
1330 LOCATE 3,2 PRINT SFACES$(1¢70) ]
‘35,0 LOCATE 11,15 PRINT "Do you wish to rede the alkanes? (Y/N) ",
;3530 INPUT "";Q¢ IF Q%="Y" OR Q¢t="y" THLN 27:0

3540 COTO 425¢C

3520 REM INFUT SUBAOUTINE

34‘0 LOCATE 6,15 PRINT HMDS Integral.

!35.0 LOCATE 8,15 PRINT " Aromatic Integral: °

13400 LOCATE 10,15 :PRINT * "Alpha CH3 Integral *

'3&6-0 LOCATE 12,15 :PRINT " Alpha CH2 Integral: *

»3¢-0 LOCATE 14,15 :PRINT " Alpha CH Integral: *“

13630 LOCATE 16,15 :PRINT * Alpha Tetralin Integral: *

Iag;o LOCATE 18,15 :PRINT “Creater Than Alpha Integral:

'3¢.°0 LOCATE 20,13 :PRINT "Number of Bcans for this file: "

13600 IF PARAMS="F" OR PARAMS="f" THEN 3760 1 1f using file just print
13870 LOCATE 6,45 INPUT “" ;R

,3440 LOCATE 8,45 INPUT ""“;A

3¢-0 LOCATE 10,45 INPUT "" ;A3

i37oo LOCATE 12,45 INPUT "% ;A2

»37*0 LOCATE 14,45 INPUT "“;Al

1350 LOCATE 16,45 INPUT "";T

> 3730 LOCATE 18,45% INPUT "“;G
. 3740 LOCATE 20,45 INPUT "“;V
<3530 GOTO 3840
|3 0 LOCATE 6,45 PRINT R;
t8770 LOCATE 8,45 PRINT A;
, 3730 'LOCATE 10,45 PRINT A3;
* 390 LOCATE 12,4S PRINT AZ;
' 3800 LOCATE 14,45 PRINT A1l
) 3810 LOCATE 16,45 PRINT T,
lslio LOCATE 18,45 PRINT G;
. 3¢30 LOCATE 20,45 PRINT V;
' 3840 LOCATE 23,18 PRINT "Press the appropriate softkey to continue “;
- 350 INPUT “*“;ASs

330 IF A$="SBCRN" THEN RETURN

3870 I1F A$<"EDIT" THEN 3890 ! Editing routine
Ia{so GOTO 3840 : :

390 ON ASD GOSUB %020, 5270, 5440

3900 GOTO 3840

3910 REM OUTPUT SUBROUTINE

3720 Ir AS¢:-"Y" THEN RETURN

3,30 PRINT &1, » v

39405 PRIIT #1, »

~€0 FRINT ®1, "AVERAGE STRUCTURE DATA AND TOTAL # Ol MOLCE OF CACH CAREON"
3.0 PRINT @1, " TYFE IN AN IMJECTION "
3970 PRILT #1, =
3780 FRINT #3, “CAREQON TYFE", "AVLRACL #" ©“ACSOLUTC MOLTE"

2290 PRINT #1, = »

U00 FRINT #1,"UNSUESTITUTED", :PRINT #1 USING "## sesnue # #uenee” 01, Y1
4010 PRINT #:, “SUESTITUTED", PRINT 4! USING "#& #edsd N o MEENEN",02,Y2
420 IT x9>=1 THE!N 4040
4,30 PRIMT #1, "ERIDCCHEAD", TRINT #1 USING "#k #peap 4 HEaRRN" Y9 Y
4040 FRIMT #t, "ATPHA CH:2", PRINT #1 USTHNGC W8 sa#Ne 4 dusnowu" C6 C3
Tfso PRINT #1, "ALIHA CHZI", FREINT #1 USTINC "¢& #¢p#e e weerpy” , C5, C2

‘.(::.'-".'-'.'.\'---' AT I S R S R S AP STt R e . -
e e N e D e N e AN e e I e T

IR I N IR O

N AN A o A AL PR A ol i S i Shat ase

\ o

LSO Sl vt S e sl e o A 4o




4060
4000
400
4090
a100

1#o
q412¢
4r 30
gLdc
4150

4‘;o
a %o

48O
4190
2:30
410
4220
4830
"4-°40
q42%0
4260
4.770
458 0
4290
4:7:00
410
4320
4230
440
50
1360
€570
<80
9390
- 00
R 10
420
4430
140
150
44¢0
370
_180
4490
1c0¢

»

AL R

LT ECRNY I Y IE T
RS S I - SRR S IR

=1

A AL P T B S
R ™ gw D

') a2 O 0 O
3D D 00O MDD A0 IO

-,
.

ey

[

PRINT
FRINT
PRINT
1r
FRINT

FRINT
FRINT
TRINT
FRINT
PRINT
FRINT
PRINT
FRINT
FRINT
FRINT
PRINT
PRINT
PRINT

.r

*1
*1

X9=2

#*1

41
1

i,
¥1,

*1

#1,

LD
#1
#1
#1
“1
*1
*1

RETURN

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
FRIIT
PRIIT
FRINT
PFIT
FRI'T
PRINT
FRINT
PRINT
FRINT
PRINT
FRINVT
FRI™'T
FRovT
PRI"'T
PRIVT

«1
*1
LD
*1
®1
LB
*1
81
#1
*1
a1

a1
'3
1
"1
.
"
w
"1
.
'3
"
*i
!
#
L2
#1
1
"
.y
#
“1

e,
*1,
*1,

¥y
®:
.

#1,

M A R St L X TR N

. “YALFHA CH", PR
. "CHZ > ALFHA",: PR
, “CH2 > ALPHA", PR
THEN 4110

, "RLPHAR TCT", FR

”" "
4

. "AVIRAGL MOLCCULAR
"FRACTIOMN OF

USING
USING "4 #aésusa" .y

, “TOTAL # MOLES OF
USINC

INT
INT
INT

#1
#1
#1

INT #1

WEICHT-

9
CARBON

Y BUbENNE" YR

, “"FRACTIONAL AROMATICITY= "

USIMNGC "##%4% 888" E
. “"FRACTION OF TOTAL
USING "G8sas wee"  E

, "MONOCYCLIC INPUT
. "HMDS INTEGRAL",:

., “AROMATIC INT",

. "ALPHA CH3 INT",:

, “ALPHA CHZ2 INT",:

, “"ALPHA CH INT",

. "ALPHA TET INT",:

, "> ALPHA INT",

, "VOL OF FILE",

PRINT :#1\PRINT #1 .

. "NAPHTHALENE DATA
. "HMDE INTEGRAL", :
. “AROMATIC INT",

., "ALFHA CH3 INT",:
. "ALPHA CHZ INT",:
¢« “ALFPHA CH INT",

» “ALPHA TET INT",:
, ") ALPHA INT",

, “VOL OF FILE",
\PRINT #1

. “"FLUORENE DATA INP
, "HMDS INTEGRAL",

., "AROMATIC INT",

., "ALFHA CH3 INT",

, "ALPHA CH2 INT",

, "ALFHA CK INT",

., "ALPHA TET INT",
ALPHA INT",

., "VO0!I OF FILE",
VFRINT #1
"PHFN2ANTHRENE DRTA
"EMDE INTIECRRL",
"AFOMATIC INT",
ELEHA CIZOIMT™
“ALFHA CHI INT"
"APITHA C¥ INT",
“"AILPHA TET INT", -
"> ALPHE INT",

ey
.

b
CAREON
2

DATA"

PRINT #1
PRINT #1
PRINT #1
PRINT #1
PRINT #1
PRINT #1
PRINT #1
PRINT #1

INPUT"

PRINT #1
PRINT @1
PRINT #1
PRINT &1
PRINT o1
PRINT &1
PRINT &1
PRINT #1

UTII

PRINT #1
PRINT #1
PRINT ¢1
PRINT #1
FRINT #:
PRINT #1
PRINT ¢!
PRIMNT &1

INFUT™
FRINT #1
PRINT #1
FRINT #1
PRINT #1
PRINT #1
PRINT #14
FRINT #:

USINC
UE INC
us

US ING

LA Bte o4 el
RRAR B M 58k b uh ot ul s Wil g el Sad A 2R a0 ang o Lo B el i s
W T N W s Ty

ING

USINC
USING
USING
USING
USING
USING
USING
VSING

USING
USINGC
USING
USING
USING
USING
USING
USING

USING
US ING
USIMG
USINC
UEING
USING
USING
UsINC

UE ING
USINC
USING
USING
UsiIingG
USING
USING

Y
Y
ll““

UX'E

CAROMATIC +

IN THIS 1LC

Nii11]
Hhuye
(LA XX ]

RAZE 2

FRINT #1 USING
SUBSTITUTED SITES-~ *,
"AVLRAGCL DECRLCE OT SUBETITUTIOCN:

THRENE WU, 09
“TOTAI # MOLLS OF AROMATIC CAREOMN

%= =

AN AR it oile- ikt dave o

.HEBNNNT;Cq,C1
L MEBERE" ,04,YQ
HEdNERT,05,Y5

LA LR E RN oA &

YHENER s¥r 07

PRINT #1 USING "##8e¢s s#4&" 09
IN THIE FILE- *,
ALYYL» Il THIE TILE= “,
FEAK= *;
“ERE GEas’  R2
“HNE NEEn ML
TORE RBRe M2
YHRE NENe" M3
RNN ARt ;M4
"HHE BEBE" MS
RHER RERe" M6
RO _BRNNE" V2
"HAR _#B88" R]
ek 888" NI
"ANE KB8P" N2
YRee w080 ;N2
"aan G088 N4
"GO Q080" NS
‘NN K088 N¢
TENR BRENeT VI
“REN Se0e" R4
YHEE genu 1
YeEE span O
THnd Hess 37
veds wEBE 0
YREY pEpsv a7
HER Bexu JY
VY Nupse Ve
"egw #rs¢ RRT
vaae gvsne NNI
vHee @b NN2
"aew Huea NN3
"Hes ppre NM4
Tany sene NNS
"eew mpErac NS
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630 PRINT &1, "VOL OF FILE", PRINT #1 USING “##& 646« ,VV3
(/0 PRIMT #i, "MDOLAR CONC Or' HMDS", PRINT #1 USIMNG "# #s#sse" M
ﬂ}o PRINMNT @1, "C-12 AFOMATICITY", PRINT #1 USINGC "# ####" ,F1
£2C I AC="N" THEM 4960
¢%0 FRINT #!\VPRINT #1
90 FRINT #1, “ALXAME IMPUT DATA"

¢ PRINT #1, "HMDPS INTEGRAL", PRINT #1 USINGC "##& suspae" R1
720 PRINT #1, "“CHZT INT", PRINT #1 USIMC "¢##¢ #epass" L2
.%90 PRINT #1, "CHZ INT", PRIMT #1 USINGC “##s #gsaess" ;L2
\?}0 FRINT #:1, "CH INT", FRINT #1 USING "e#+ #ppesas L1
1750 PRINT #1, "“EST QUARTERMARY CARBO!N INT. RELATIVE TC CH INT
1760 PRINT #1: USINC "##% ¢eepdd" K pq
@0 PRINT #1, "VOL OF FILE: *“; PRINT #1 USING "#é¢# stéssen" V1
{20 PRIMT ®#!, "LIMEARR ALKANES ASSUMED FOR NORMALIZATIOMN: "“,L¢
179¢ CHO-- 12 C11\CHI~12 01179\ CH2=14 026B\CH3-1S 0347
17320 MONC~-FI*CH1+F2*CHO+ I3 CH2+I2*CH2+I1*CH1+PA*CH2+FS*CH3+F¢*CH2
{10 DI=Ti*CH!+T2*CHO+T3*CHO+X3*CH3+X2¥CH2+X1*CH1+TS*CH2+T&%XCH3
1620 FL-LI*CH1+L2*CHO+L3*CHO+H3I*CH3+H2*CH2+RE»*CH2+RO*CK3+RR7*CH?2
l‘eo'?H:TTI'CH!+TT2'CHO#TT3*CHO+XX3*CH3#XX2*CH2+TT5*CH2+TT6FCH3

10 AL-AB*CH2 -

1,50 TOTAL=MONO+DI+FL+PH+AL

1855 ALEB=B1*CH3+B2*CH2+B3*CH1

1" 56 TOTAL2=MONO+DI+FL+PH+ALBB

1.0 MONOPC=MONO/TOTAL®*100

1870 DIPC=DI/TOTAL*100

1*80 FLPC=FL/TOTAL®100

t 90 PHPC=PH/TOTAL*100

1700 ALPC:AL/TOTAL®100

1905 ALBEPC=ALBB/TOTAL2%100 :

§. 10 PRINT #1, “ALXANE WT. % = "; PRINT #1 USING “#8#8 88688 ALPC
SERO0 PRINT #1, “MONOCYCLIC WT. % = ", : PRINT #1 USING "##4 _Mésss" MONOPC
930 LPRINT @1, :*DICYCLIC WT. % = “; 2HPRINT S1.USING "#4% 0eA#¢" ;DIPC
40 RINT #1, “FLUORENE WT. % = "; : PRINT #1 USING "#a&.ea#se" ;FLPC
§-50 PRINT #1, "PHENAN. WT. % = “; : PRINT #1 USING "##& e##8";PHPC
$955 PRINT #1, "ALKANE WT. % (METHOD 2)= "; : :PRINT #1 USING “##« . #4¢#s";ALBBPC
4960 REM ’

S 0 REM Routine to end the pgm and sign off.

41.80 REM

4990 CLOSE #1 CLOSE #2 CLOSE &5

5-700 TEXT (200,100,"Have & glorious day!!'}'",2)

510 END

53020 REM

5730 REM This is the subroutine to edit the input screens.
540 REM

5050 As=""

tT0¢0 COLU=¢

.70 IF COLU“é THEN COLU-¢

5:80 1F COLU>20 THEN COLY=20

Z0°C LOCATLC COLU. tS INFUT " At

5700 LOCATE COLU,SS PRINT SPACES (10) ;

£-10 IF A “NEXT" THLN COLU-COLU+2 GOTO S¢€70

5120 IF A¢="PREV" THEN COLU=COLU-2 SOTO 5070

£E130 IF A:-"ECRN" THEN RETURN

5- 40 IF A¢-"CHANCE" THEN 5150 ELSE 5070

5<50 REM Section to replace the number

£1¢0 LOCATE COLU, 4% PRINT SPACES$(30),;

70 LOCATE COLU, 4°¢ INFUT ", DUMMY

580 IF COLU=6 THEN R=DUMMY COTO S07¢0

5190 IF COLV. g THEN A=DUMMY GOTO S070

500 IF COLU-10 THEN A3-DUMMY GOTO 5070
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IF COLVU=12 THEM A2=DUMMY : GOTO S070
IF COLU=14 THEN A1=DUMMY : GOTO $070

IFT COLY-16 THEN T=DUMMY - GOTO S070

IF COLU=18 THEN C=DUMMY : 6OTC S070

IT COLU=20 THEMN V=DUMMY © GOTO S070

GCOTO S070

REM

REM This is the subroutine tr edjt the second type cf
REM

At.‘""

COLU=1:

IT COLU/11 THEN COLU-11

IF COLU>13 THEN COLVY=13

LCCATLC COLU,ESS : INPUT ", RS

LOCARTE COLU,SS - PRINT EPACE2/10Y

IF A&¢+"NEYT" THEM CCLU=COLU.2 GOTC 227
IF A$="PREV" THEN COLU-COLU-2 : COTO 53290
IFT A$="SCRM" THEN RETURM

IF A3="CHANGE" THEN 5400 ELSE 5320

REM Section to replace the number.
LOCATE COLU,45 : PRINT SPACES$(30);

LOCATE €COLU,45 : INPUT "' ;DUMMY

IF COLU=11 THEN M=DUMMY : GOTO $320

IF COLU=12 THEN F1=DUMMY : GOTO %320

GOTO 5320

REM

REM This is the subroutine to edit the third screen.
REM

As=""

COLU=¢ : RROOWW=70

IF COLU(S THEN COLU=¢

IF COLUY16 THEN 5710

LOCATE COLU,RROOWW : INPUT "",;AS

LOCATE COLU,RROOWW : PRINT SPACES(1S5);

IF AS=“NEXT" THEN COLU=COLU+2 : GOTO 5510
IF A¢$="PREV" THEN COLU=COLU-2 : GOTO S5%10
IF A$="SCRN" THEN RETURN

IF AS$="CHANGE" THEN 5890 ELSE 95510

REM Section to replace the number.
RROOWW=460

LOCATE COLU,RROOWW : PRINT SPACES(135);
LOCATE COLU,RROOWW : INPUT "";DUMMY
RROOWW=170

IF COLU=é THEN R=DUMMY : GOTO S$510

IT COLU=8 THEN A3=DUMMY COTO $%10

IF COLU=10 THEN A2=DUMMY - GOTC 5510

Ir COLU=-12 THEN A!=DUMMY GOTO Tt

IF €COLU=14 THEM A4=DUMMY - GOTO 5510

IF €CCLU:-1¢ THCMN V=-DUMMY - GOTOC 5510

GOTO 53510

RLM 1f grt to here must want to edit the string variatble
LOZATE 19,77 INPUT ", At

LOCKTE 19,77 PRINT SFACE¢ (10},

IF A$-"PREV"” THEN COLU-1¢6 - GOTC ST10
IF R¢="SCRN" THEN RETURN

IF AS=-"CHANGE" THEN $770 ELEE $720
LOCATL 19,75 - PRINT SFPFACL: (10,
LOCATE 19,75 INPUT "', L¢

GOTO S5°T1d

REM
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S810 REM This is the subroutine to get the paremeters frcrm a file.
$8%,0 REM

5850 LOCATE 12,14

5840 PRINT "What is the name of the file thzt you wigsh to use?®”

S8%0 LOCATE 13,38 : INPUT "" ;FLNAMS
:Sm'ﬂ IF FLNAMS$="%" THLN FLNAM¢=N$+" DAT"
'SEEA0 LOCATE 12,10 : PRINT SPACES(320);

$880 OFEN FLNAMS AS FILE #2 .
'$8*0 FIELD #2, 12 A Ni1¢$, 12 AS N2s, 12 AS N3¢, 12 AS N4¢ 12 AS NS¢
'S~ RETURN

(5910 REM

)53‘0 REM Sutroutine to get the inputs froem the disk

/s REM

'59-':0 GET #2, RECORD RECNUM : R=CVTSF(NI1§) A=CVTS¢F(N2¢) : A3=CVTST(N3$%)
$950 A2=CVTSF(N4s) : A1=CVTSF (NS¢

'§5-'0 GET #2, RECORD RECMUM+1 . T=CVTST(N1$) =~ G-CVT¢F(N2¢) . V=CVTS$T(N3IS%)
5¢-0 RETURN

' S980 REM

S%WR0 REM Bubroutine to place the parameters back in the file.

, 6( 0 REM

'60i0 LSET N1$=CVTF$(R) : LSET N2$=CVTFS$(A) : LSET N3$=CVTFS$(A3)

6020 LSET N4s=CVTFS$(A2): LSET NS$=CVTFS$ (A1)

.6(-0 PUT #2, RECORD RECNUM

1 6(ac0 LSET N1$§=CVTFS$(T) : LSET N28=CVTF$(G) : LSET N3$=CVTFS$(V)

6050 LSET N4s=" " : LSET NS¢="

- &4F -0 PUT #2, RECORD RECNUM+1

"4( 0 RETURN

. 6080 REM

:aoyo REM This is the subroutine to clear the screen between input pages.

cio REM
's 0 LOCATE 3,0 : PRINT SPACES$(79) .
6120 FOR KKla=6 TO 23 STEP 2

640 LOCATE KKI,44 : PRINT SPACE$(30);
6-710 NEXT KKI

6150 LOCATE 23,17 : PRINT SPACES$(60);
6150 RETURN

|s, 0 REM

6180 REM This is the subroutine to assign the softkays.

. 6190 REM It is executed on the tirst run of the pgm only!!!
630 REM

6710 DIM FPX%(30)
6220 OFEN "#KPD" AS FILE #5
6730 CLS
6 10 DATA "EDIT"," "," *,"NEXT","PREV", "CHANGE",6" ", 6" v, 6w w wgCRN"
6250 READ NAMES(1) FOR I=1 TO 10
67260 FFPK%71)=12
6--7C FPK%r23)=0
6,20 FFK% 4)=2
 42°0 FOR I-1! TO 3¢
630 FFK%(Z)-189+1
610 FPE%(S)=LEN(NAMES (1))
6220 FOR J-1 TO FPK%(%)
6220 FPK%(J+5)=ASCIT(MID(NAMES (1,0
4440 NEYT J
6350 FPK"(J+%)=13
4340 FPPK%/J+4)=0
6.070 CALL SYSFUNC(S, FPK% (1))
¢80 NEYT !
6390 GOTUB €420
¢ 60 RCTURN
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6420 RCM
tﬂSO RCM This is the subroutine to lable the scftlreys
‘2340 REM
€450 RESTORT
‘340 FOR I11!=! TO 10
7C READ KNAML ¢
£¢BC TEXT ((1111-1)%72+440,0, NAMES) ‘ .
449C NEYXT IIII
~$00 RETURN

1210 REM

6520 REM This is the cubrecutine to subrtact out the tlank integrales
e REM

- 242 N3EC=220 ' Number c¢f Scane for file
¢S50 ENVIGA -0 OC4T1/NNDEC ' Blernt #1 0.6C - 2.0C pp=
£5¢C DIHIAM- 0 QCO06S1/NOEC ! Blank #1: 0. 60 - 1.95 ppr
"57C0 ENK1CH=0 00134/NOSC ! Blank #1: 2 .90 - 3.10 ppm
¢80 BNKIMA-0.0104/NOSC ' Blank #1: 6.30 - 7.%50 ppn
6590 BNKINA=0.0104/NOSC ! Blank #1: .70 - 8.50 ppm
™00 BNK2GA=0.1607/NOSC ! Blank #2: 0.60 - 2.00 ppm
410 BNK2AM=0.1493/NOSC ! Blank #2: 0.60 - 1 .95 ppn
6620 BNK2CH=0.0115/NOSC ! Blank 82 2.90 - 3.10 ppnm
“4$30 BNK2MA=0.0721/NOSC ! Blank #2: 6 .30 - 7.50 ppn
540 BNK2NA=0.1122/NOSC ! Blank #2: 6.70 - 8.50 ppmn
8650 RETURN

6660 REM

570 REM Section to subtract out the blank from Monocyclics.

4S$B0 REM

6690 IF BLANK(1 OR BLANK>2 THEN PRINT "ERROR IN BLANK SUBROUTINE" : GCOTO 4%¢60
.-700 IF BLANX=2 THEN 6730

i’lO G=G-(V*ENKI1AM) : Al=A{-(V*BNXKICH) : A=A-(V*BNKIMA)

6720 RETURN

£730 G=GC-(V*ENKZAM) : Al=A1-(VEENKZCH) : A=A-(V2xBNK2MA)

740 RETURN

6750 REM

4760 REM Section to subtract out the blank for Napthelenes and higher.

¥ 70 REM :

80 IF BLANK(1 OR BLANK)>2 THEN PRINT "ERROR IN NAPTH & HIGHER " : GCOTO 4960

6790 IF BLANK=2 THEN 6820

~300 G=C-(VRXBENK1GA) : A=A-(V*BNKINA)
*-310 RETURN

6820 G=C-(V*BNK2GA) : A=A-(V*BNK2NA)
€530 RETURN

[




»
-

5% Whae

EAATUNAD I

AL NI

.«k

AR P

~r




